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INTRODUCTION. 


In planning the experimental work of the Office of Dry-Land Ag- 
riculture to study methods of crop production under dry-land con- 
ditions in the Great Plains, corn was given rather a prominent place. 
Experience had shown that in the production of fodder it was at 
least as safe a crop, and perhaps as productive, as any that could be 
grown in a large part of the area. Experience had also shown that 


1 All of the members of the scientific staff of the Office of Dry-Land Agriculture have contributed 
more or less to this paper by having charge of field investigations and by assisting in the preparation 
of data for records or for publication. The scientific staff as at present constituted consists of the fol- 
lowing members, named in the order of length of service: W. W. Burr, Denver, Colo.; E. F. Chilcott, 
Woodward, Okla.; O. J. Grace, Akron, Colo.; J. S. Cole, Denver, Colo.; J. M. Stephens, Moccasin, Mont.; 
A. L. Hallsted, Hays, Kans.; O. R. Mathews, Belle Fourche, 8. Dak.; J. C. Thysell, Dickinson, N. Dak.; 
M. Pfaender, Mandan, N. Dak.; H. C. McKinstry, Hettinger, N. Dak.; W. M. Osborn, North Platte, Nebr.; 
W. D. Griggs, Dalhart, Tex.; C. A. Burmeister, Amarillo, Tex.; J. E. Mundell, Big Springs, Tex.; F. L. 
Kelso, Ardmore, S. Dak.; W. A. Peterson, Mandan, N. Dak.; J. T. Sarvis, Ardmoré, S. Dak.; G. W. Mor- 
gan, Huntley, Mont.; J. H. Jacobson, Mitchell, Nebr.; H. G. Smith, Tucumcari, N. Mex.; L. N. Jensen, 
Woodward, Okla.; J. G. Lill, Garden City, Kans.; R. 8. Towle, Edgeley, N. Dak.; A. J. Ogaard, Williston, 
N. Dak.; C. B. Brown, Dalhart, Tex.; L. D. Willey, Archer, Wyo.; J. B. Kuska, Colby, Kans.; and A. E. 
Seamans, Akron, Colo. 

The following-named men have held positions on the scientific staff of the Office of Dry-Land Agricul- 
ture during the past nine years, but have resigned or have been transferred to other offices of the Depart- 
ment of Agriculture: Sylvester Balz, F. L. Kennard, J. E. Payne, L. E. Hazen, C. A. Jensen, H. R. 
Reed, W. O. Whitcomb, C. H. Plath, F. Knorr, and R. W. Edwards. 

The data here reported from the stations in Kansas, Nebraska, North Dakota, and Montana have been 
obtained in cooperation with the agricultural experiment stations of their respective States. In South 
Dakota, Colorado, Texas, Oklahoma, and New Mexico the stations are operated by the United States 
Department of Agriculture. 

Field, office, and laboratory facilities, teams, and implements have been provided by the Office of West- 
ern Irrigation Agriculture at Huntley, Mont., Belle Fourche, S. Dak., and Mitchell, Nebr., and by the 
Office of Cereal Investigations at Amarillo, Tex., and Archer, Wyo. The Biophysical Laboratory has 
cooperated in obtaining the meteorological data reported. 


Note.—This bulletin is intended for all who are interested in the agricultural possibilities of the Great 
Plains area. 
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corn growing possessed merit as a preparation of the land for a crop 
of small grain. When these two factors are combined in one crop 
they make its growth of double importance. Corn is the only crop 
at present available that offers this advantage which at the same 
time lends itself to large acreage and a general farming system. 

The grain sorghums fit equally well into a farming system that 
includes the production of live stock, but they are not adapted to the 
whole of the Great Plains, and furthermore have not in general 
shown an effect so beneficial as corn on the following crop. 

Potatoes have approximately the same effect as corn upon most 
crops that may follow them, but the potato crop does not lend itself 
so well to growth on a large acreage. 

The effect of the growth and clean cultivation of corn as compared 
with summer tillage and various other methods of preparation has 
been shown in bulletins simultaneously written on the growth of 
spring wheat, oats, and barley in the Great Plains area. In these 
publications it has been shown that the crops following corn have 
consistently given high yields as compared with other methods of 
preparing a seed bed for these crops. In many cases the highest 
yields of small grain have been obtained on disked corn ground. In 
many other cases where disked corn ground has not been productive 
of the highest yields, it has so nearly approached them that when the 
cost of preparation is considered it is found to be productive of the 
greatest profit. This has attached so much importance to the corn 
crop that it appears to be desirable to present the actual data on the. 
production of corn in the different years at the different stations and 
under different methods of cultivation and preparation for the crop. 

While corn in most cases has been grown in preparing for other 
crops and in cropping systems primarily arranged for the growth 
of other crops, the necessity for studying methods of producing 
the crop itself has not been overlooked. In general terms, corn 
has been grown by different methods under a system of continuous 
cropping. It has been grown at some stations in 2-year rotations 
of alternate corn and wheat and corn and oats. It has been grown 
in 3-year rotations where the other two crops were wheat and oats 
or barley and oats. It has been grown in 4-year rotations with 
small grains and fallow or the use of green manure.’ It has also 
been raised as the second crop from the sod in sod rotations. In 
some of the rotations manure has been applied before plowing _ 
ground for corn. 

Some of the rotations are calculated to conserve or increase the 
fertility of the soil, while others may perhaps deplete it. In the 
present stage of the work the effects of the rotations as units are 
greatly overshadowed by the effects of the cropping and cultivation 
for a single year. This is due to the fact that the controlling factors 
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are water supply, physical condition of the seed bed, and a certain 
recognized, although not fully understood, effect of the crop immedi- 
ately preceding. Uniformity in these factors is largely restored by the 
cultivation or crop- 
ping of asingle season. ian 
After acarefulstudy of 
the data, it seemed ad- 
visable to present in 
this bulletin the yields 
of corn as determined |: 
by the cropping and 
treatment of the land 
in only the one year 
immediately preced- 
ing the growth of the |} 
crop. 

In the study that 
is here made only the 


(poo 

more important and oH Sond i | 
obvious results willbe |-> eae | 
discussed. The tables ae 

themselves when crit- | Se 
ically studied show eae 

much more than is a, XICO 

here mentioned. No | 

attempt is made to 
study rotations as a | 
whole. There are 
cumulative effects of 
rotations and farm- 
ing systems that are 
not negligible, but 


which are not dis- Fic. 1.—Sketch map of the Great Plains area, which includes parts of 

ten States and consists of about 400,000 square miles of territory. 
cussed here. Other Its western boundary is indicated by the 5,000-foot contour. The 
studies have shown location of each field station within the area is shown by a dot within 


; a circle (©). 
that these effects are 


of far less immediate importance than the effect of the preceding 
crop, the preparation of the seed bed, and the seasonal conditions. 


AREA COVERED BY THESE STUDIES. 


The area (fig. 1) included in these investigations covers a part of 
ten States: Montana, North Dakota, South Dakota, Wyoming, 
Nebraska, Colorado, Kansas, Oklahoma, Texas, and New Mexico’ 
It extends from the ninety-eighth meridian of longitude to the foot- 
hills of the Rocky Mountains and from the Canadian border to the 
thirty-second parallel of latitude. 
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The altitudes vary from approximately 1,400 feet in the north 
to 6,000 feet at Cheyenne, Wyo. The southern portion of the terri- 
tory has a higher average altitude, a higher average rainfall, and a 
correspondingly higher rate of evaporation than the northern portion. 


CLIMATIC CONDITIONS. 


The climate of the Great Plains has been classified as semiarid. 
It may be better to say that it is changeable, varying from season 
to season from almost humid conditions to almost arid, with a mean 
annual precipitation relatively low. Years of relatively high pre- 
cipitation may be followed by years of relatively low precipitation. 
Other climatic factors usually correspond with the rainfall. A 
year of relatively high rainfall will have a lower rate of evaporation, 
higher humidity, and lower wind velocity than will be found in the 
unfavorable years. 

Another climatic factor of much importance in crop production 
in the Great Plains is the distribution of the rainfall. A relatively 
low rainfall, properly distributed, may produce a crop where a 
much higher rainfall, coming with unfavorable distribution, may 
result in a crop-failure. 

No attempt will be made in this bulletin to give a full description 
or record of the climatic conditions at the various stations during 
the time covered by these investigations. 

Table I gives the maximum, minimum, and average annual and 
seasonal precipitation and seasonal evaporation at each station for 
the years for which experimental work is here reported. By seasonal 
is meant the period between the average time of seeding and the 
average time of harvesting. 


TasLE I.—Annual and seasonal precipitation and seasonal evaporation at fourteen 
stations in the Great Plains area.' 


Precipitation (inches).3 


ee nee evaporaled 
Alti- inches).3 
Seitian: fade Annual. Seasonal. 
2 
(feet): Mini- | Maxi- | Aver- | Mini- | Maxi- | Aver- | Mini- | Maxi- | Aver- 
mum. | mum age. | mum.|mum.| age. | mum. | mum age 
ee a | ee) Cube ss | ee | 

Judith Basin........ 4,228 | 14.96} 23.78] 18.06 7.04 | 17.21 9.34 | 22.012 | 29.353 | 24.491 
Huntleye=~ 525-22. ; 11.92| 11.92} 11.92 5. 92 6. 02 5.97 | 23.754 | 24.214 | 23.984 
Walliston:=22---eees= 1,875 | 10.28] 18.99] 14.84 4.75 | 14.49 9.66 | 20.422 | 26.877 | 24.216 
PICKMSON-- 34-6 =e 2,543 | 11.93 | 21.22] 16.69 6.85 | 16.28 9.79 | 20.673 | 25.745 | 23:919 
mMdeeleyss6 2c Se 1,468 | 11.94] 21.95) 16.71 7.85 | 14.98] 10.11 | 18.663 | 24.893 | 21.866 
Hethinger.- :/. =.=. 2,253 | 12.72] 15.68] 14.20 8.92} 12.47] 10.36 | 21.539 | 28.239] 24.639 
Belle Fourche....... 2,950 6.64 | 17.73 | - 13.11 4.08 9.78 6.90 | 26.472 | 33.750 | 28.794 
Scottsblufi....2.-..: 3, 950 3.77 | 18.51] 16.14 2.53 8.52 4.69 | 23.804 | 29.381 | 26.081 
North Platte... <<... 3; 17.18 | 23.01} 18.05 6.85 | 12.66 9.45 | 28.445 | 38.168 | 32.359 
PATOUS Sp ccee ns sake 4,600 | 14.51] 22.46] 18.28 6.42 | 13.86 9.02 | 26.064 | 35.654 | 31.420 
BID YSe sees ae ete 2,050] 15.59] 27.80] 21.30 8.18 | 17.97} 11.17 | 30.625 | 44.373 | 35.790 
Garden City - ....... 2,900 | 11.82] 23.53] 18.54 2.79 | 14.43 8.65 | 34.325 | 43.510 | 38.185 
Walharts. 2-55.22 =. 4,000} 13.69) 16.35) 15.11 5. 09 9.85 8.01 | 35.459 | 41.748 | 38.988 
pAnmaTNOes 2h. sake 3,676 | 10.69] 27.80] 18.28 6.17 | 11.38 9.13 | 33.804 | 42.076 | 36.724 


1 The years covered are the same as for the data shown in the other tables for the several stations. 

2 The aide given is for the field where the work was done and is based in most cases on that of the 
nearest town. 

’ The records of annual precipitation for 1914 are not included. The records of seasonal precipitation 
and evaporation for 1914 are included for all stations, being figured from May 1 to Sept. 1. Evap- 
oration measurements are made from a free water surface, in a tank sunk into the soil to almost its full 
depth. The water surface is kept about level with the surface oi the ground. 
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In these investigations seasonal variations in climatic factors have 
been of more importance in crop production than differences in 
methods of tillage. This is shown by the fact that at some stations 
in some years climatic conditions have been such that all methods have 
resulted in practical failures in yields. In other years all methods 
have given fair returns. 

Figure 2 shows the earliest and latest dates of the last killing frost 
in the spring, the earliest and latest dates of the first killing frost in the 
fall, and the average length of the frost-free period at each station. 
The heavy hatched horizontal bars represent the periods between the 
average dates of the last killing frost in the spring and the first killing 
frost in the fall, or the average frost-free period, the actual number of 
days being also shown. The solid-line curve at the left shows the 
earliest date at which the frost-free period has begun. The broken- 


JUNE JULY AUG. 
Q 50) 
Weare eAcni\ eal IE alec 
HUNTLEY CH ILA TLIA TIA Te ey LLL LLL 
WILLISTON : MM LLL il Lillia LLL LLL 
DICKINSON : ULL LLL (Le LBL © 
EDGELEV : WLLL LLL beams os ae N 
HETTINGERP Fama N 
BELLEFOURCH s 
SCOTTS BLUFF e 
NORTH PLATTE |_- - 1408 


AKRON WLLL AD ve ane 
HAKS” 
GARDEN CITY 
DALHART 
AMARILLO 


Fic. 2.—Diagram showing the average frost-free periods and the earliest and the latest dates at which 
the last killing frost in the spring and the first killing frost in the fall has occurred at fourteen stations 
in the Great Plains area. 

line curve at the left represents the latest date at which the last killing 
frost of the spring has occurred. The solid-line curve at the right 
represents the earliest date and the broken-line curve at the right the 
latest date at which the first killing frost of the fall has occurred. 
This diagram shows clearly the increase in the length of the frost- 
free period from the north to the south. The shortest average frost- 
free period is 100 days at Hettinger and the longest one 194 days at 
Amarillo. The length of the period free from frost is more important 
in the production of corn than in the production of the small grains. 
Young corn being easily injured by frost, planting must be delayed 
until there is little further danger from this source. Where the 
season is short the crop may be caught by frost in the fall. This 
necessitates the use of short-season varieties in a portion of the Great 
Plains. As a season of average length can not be depended on, the 


6 BULLETIN 219, U. S. DEPARTMENT OF AGRICULTURE. 
production of mature corn has been so uncertain at some stations as 
to make the crop unprofitable if grown for grain alone. 

GENERAL PLAN OF THE INVESTIGATIONS. 


The method of work adopted in these investigations involved the 
raising of different crops in various combinations or systems of rota- 
: tions and under differ- 
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explanation of abbreviations used is as follows: D.=Disked, Fal.= tions are one-tenth of 
summer tilled, FP.—fall plowed, GM@.—green manured, L.=listed, gn gcrein’size. Their 


M.=manured, S.—spring plowed, SS.=subsoiled. 5 : 
dimensions are 2 by 8. 


rods. Along their larger dimension the plats are separated by 
alleys 4 feet wide. Along the ends of the plats they are separated 
by roads 20 feet wide. At all of the stations five crops are repre- 
sented in a series of continuously cropped plats, lettered on the dia- 
gram from A to G. In this group C and D are alternately cropped 
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and summer tilled so that each year a crop is grown after summer 
tillage and a plat is summer tilled for cropping the next year. The 
remainder of the field is in rotations in which each plat is known by 
a rotation number and letter. On the field diagram the separation 
of rotations is indicated by heavy lines. The movement of the crops 
in the rotation is from Z to A, and from A back to the letter that 
marks the other end of the rotation. 

In figure 3 the diagram is filled out to show the cropping in 1914. 
The letters following the crop indicate the treatment given the 
ground in preparation for the crop: SP. stands for spring plowed, 
FP. for fall plowed, Fal. for summer tilled, GM. for green manured, 
D. for disked, etc. 

As an illustration, rotation 14 may be used: In 1914, plat A of this 
4-year rotation was planted to corn on spring-plowed ground, B was 
in wheat on disked corn ground, and C was in winter rye after fall 
plowing. Plat D was in oats where winter rye had been turned under 
the preceding year. In 1915, A will be in wheat, B in winter rye, C 
in oats, and Din corn. 

| VARIETIES. 


In these investigations no attempt was made to grow the same 
variety at different stations. The aim was to select a variety well 
adapted to the conditions of the station where it was grown. The 
same variety has not been grown at any station during the entire 
period of the investigations. When a variety was obtained that was 
thought to be better adapted to local conditions than the one pre- 
viously grown, a change was made. 

At most of the stations, early-maturing varieties have been used. 
In the northern part of the area the growing season is so short that 
only very early varieties are at all safe. Increasing altitude with its 
correspondingly cooler nights, or decreasing water supply, has much 
the same effect as increasing latitude. At Hays, North Platte, and 
Amarillo varieties are grown that are somewhat larger and later 
maturing than those grown at the other stations. 


DETERMINATION OF YIELDS. 


The corn is harvested either when mature or when growth is 
stopped by frost. It is cut with a binder and shocked in the field. 
The shocks stand until cured, usually about a month. They are then 
weighed and the sound corn, if any, is husked and weighed. Where 
sound corn is produced, the yield as tabulated is given in bushels in 
the column headed ‘‘Grain.” The column headed “‘Stover”’ ! shows 
the total weight when no grain is produced and the difference be- 


marketable or whenever it was produced in sufficient quantity to warrant husking. In cases where the 
yield of grain was not sufficient to warrant husking the term ‘‘fodder” would be more exact. 
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tween the weight of the grain and the total weight when corn is 
husked. The grain weights are converted into bushels on the basis 
of 70 to 75 pounds per bushel, depending upon the dryness at the 
time of husking. 

In some cases when the crop did not dry out or cure well the 
weights have been arbitrarily reduced by the percentage estimated 
or determined to be necessary to bring them to normal air dryness. 
Only occasionally is it necessary to do this in the Great Plains area. 


SEEDING AND STAND. 


The time of planting corn at the various stations is more uniform 
than the time of seeding the small grains. Small grains are usually 
seeded as early as the season will permit in the southern as well as in 
the northern portion of the area. This is done because the small 
grain will withstand the cooler weather of the early spring and may 
be able to mature in advance of drought which so frequently occurs 
at about harvest time. Corn, on the other hand, requires warm 
weather and a warm soil. In the southern portion of the territory, 
therefore, where the growing season is longer, the usual practice is 
to wait for the soil to become warm, thus delaying the planting. In 
the northern part of the territory the season is so short that the 
planting can not be delayed, and the planting season is advanced to 
the hmit of safety. This delay in the southern part and advance- 
ment in the northern part tends to equalize the time of planting 
throughout the territory. In the southern part of the territory the 
usual date of planting is May 10 to 15; in the northern part, May 25 
to June 1, a difference of about two weeks. 

At North Platte all the corn included in these studies was planted 
with alister. At all of the other stations the corn is surface planted 
in rows, with the exception of one or two listed plats at each station. 
To insure a uniform stand, the corn is planted thicker than it is 
intended to grow and then thinned to the desired stand. This may 
in some cases interfere with differences in stand that might result 
from differences in seed bed, but it appears to be the only practicable 
way to handle the crop in experimental work where it is desired to 
eliminate as many variable factors as possible. 

The thickness of the stand of corn that is finally éstablished at 
the various stations depends upon the amount of water which past 
experience has shown may be expected during the growing season 
and upon the expectation of producing grain. At the Judith Basin 
Field Station the corn is thinned to a distance of 9 inches between 
the plants. At this station there is enough available water to main- 
tain a thick stand, but the growing season is so short that grain is 
not matured. At the stations where the amount of available water 
is less and the growing season longer, the distance between the 
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plants is increased until in.some cases it is as much as 24 inches. It 
seems possible that this distance should be made still greater at 
some of the stations. 

SEED-BED PREPARATION.” 

The results from different methods have been tabulated and are 
here presented in such a manner as to show the effect of the crop- 
ping or cultivation and preparation of the land in the one year 
prior to the corn planting. The tables show the effect of plowing 
for corn both in the spring and in the fall and after both corn and 
small grain, the effects of listing and of subsoiling where these have 

been tried, and the effect of summer tillage. 

In the tables as presented, the yields reported in the columns 
headed ‘‘Spring plowed, after corn’ are from plat A, continuously 
cropped to corn. ‘This plat is shallow spring plowed and is given a 
minimum of cultivation. 

The yields reported in the columns headed ‘‘Fall plowed, after 
corn’’ are from plats continuously cropped to corn under a system 
of fall plowing and cultivation for the conservation of water both in 
the fall and in the spring. Fall plowing is done as early as prac- 
ticable. It is done to a good depth, the standard being set at 8 
inches. The ground after plowing may be worked down or left 
rough through the winter, as seems advisable. This plat at each 
station is generally known in this work as continuous-corn plat B. 

The yields reported after summer tillage are from two plats alter- 
nately summer tilled and cropped to corn. One of the pair is in 
corn and the other is summer tilled each year. These are the plats 
generally known as C and D in the continuous-corn series. Summer 
tillage is of the intensive type. The land hes fallow one year and 
until planting time the following year. In so far as it is practicable 
to do so the plat is kept free from weeds and a mulch is maintained 
on it during the period between the time of harvesting the preceding 
crop and the time of planting the corn. This period in some cases is 
as long as 18 months. In some cases it is necessary to plow the land 
more than once during this period, either to maintain a surface 
receptive to water and that will resist blowing or to prevent the 
srowth of weeds. The long period of summer tillage, involving the 
nonproduction of a crop for one year, together with the intensive 
methods practiced, have made this an expensive system of treatment. 

The subsoiled plat is continuously cropped to corn. It is handled 
the same as plat B except that at the time of plowing it is subsoiled. 
A depth of about 14 inches is usually reached. Where the history of 
the station is sufficiently long for it to have been accomplished, it 
has been subsoiled two years in succession. Subsoiling was then 
suspended for two years and then resumed. The plat is known as 
E in the continuous-corn series. 

87563°— Bull. 219—15——2 
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The yields reported in the column headed “Listed”’ are also from 
land continuously cropped to corn. Where the yield reported is 
from one plat only, it is from a plat that receives no cultivation 
before planting with the lister. Where it is given as an average of 
two plats, one is disked and cultivated during the spring before 
planting. All the other yields are from corn in rotations with other 
crops, as designated. : 

No attempt is made in this bulletin to discuss the various types 
of soils at the different stations. The yields show that the soils at 
some stations offer very little, if any, response to differences in til- 
lage methods, while other soils do respond to tillage, the response 
varying from year to year with the varying combinations of climatic 
factors. A brief discussion of the soils at the different stations is 
given in a bulletin simultaneously prepared (Bulletin 214 of the depart- 
ment series) entitled “‘Spring wheat in the Great Plains area: Relation 
of cultural methods to production.” 


COMPARISON OF CULTURAL METHODS. 


The methods under study vary a great deal in the labor involved 
and in the consequent cost of production. An accurate record has 
been kept of all farm operations performed in pursuance of the 
various methods under trial. . These records have been averaged 
for eight representative stations having the longest period of trial. 
It is recognized that this average does not exactly represent the 
requirements of any station. The amount of work required for 
some methods varies with the season and with the soil. While 
recognizing this, it seems more practicable to use a fixed basis for 
all the stations than to try to adjust the cost for each station sepa- 
rately. 

Table IV gives in the columns headed ‘‘Number of operations’’ 
the average number of times each of the separate operations have 
been performed in growing the crop. The amount of labor performed 
under each of the methods was neither more nor less than that which 
the man in charge believed to be necessary. 

In practice it is probable that much of the corn produced in the 
dry-farming section will be either siloed or fed in the bundle rather 
than shelled and sold on the market. The cost of production there- 
fore has been computed for the corn in the shock. 

In computing the costs of the various operations a fixed wage of 
$2 a day for a man and $1 a day for a horse was adopted. This. 
may be above or below the actual labor cost in any particular locality, 
but it is believed to be a fair average and one that will afford a 
profitable market to the farmer for his labor. The time required 
for men and teams to cover a given acreage in the several farm opera- 
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tions obviously varies with soils and other conditions. The average 
shown in Table II has been determined from the actual experience 
of a large number of men connected with these investigations— 
experience that has extended over a wide range of conditions and 
many years of time. 

The factors included in the cost of production are calculated on 
an acre basis for each of the separate operations performed, begin- 
ning with the preparation of the land and ending with the harvesting 
and shocking of the crop. To these items are added the cost of 
seed, at 22 cents per acre; interest and taxes on the land investment, 
calculated at 8 per cent on a valuation of $20 per acre; and the 
deterioration and repairs of the binder, at 15 cents per acre. No 
allowance is made for the deterioration of other farm equipment, as 
it is believed that the wages assigned for men and teams are sufficient 
to cover this item of expense. 


TABLE II.—Average cost per acre of the farm operations involved in growing corn in the 
Great Plains area. 


[The wage scale assumed is $2 per day for each man and $1 per day for each horse. ] 


pone Se 
ployed. Cost 
: Day’s | Item 
Operation. y per 
work. | cost ore 
Men. | Horses 
Acres 
Sat Sg En Res ae OE a oe eee ae em 1 4 Bh | ascbeee $1.71 
ISNT 3 32 saS2 85 45ec0 CORE seer BBs See eas Bea aes einen 1 4 Bie |e ereacces By) 
SES TON Go NV IRTD eet eee ae ee wise lam ye hate: iviassie winiels eis ate Seeks 1 4 15) cr (ear a Sle 
2 blo riesen Jap bd see Loa Ne Spee ene or meee 1 3 al eee 1. 43 
OURUUNING 22 pe 5. oe Bi Se ear a 1 4 Maye Hl hae pave . 40 
lsat A Oe 5 Sh Set eS i a aes eo ee a eae ears 1 4 UG} cl reas Mie . 38 
SURG To Se os Ee Be ae a ee ole ee are 1 4 10 ne sae ee . 60 
Harvesting: 
OL FESIDE(E SEV] She Ec VR 2 SUR a ae a oe ae a eee ee 1 3 8 | $0.624 
SHMOGTES SBS eee ey Sa Si a i Nes cya retcrtes Mey ea 50 1.50 
UTI CET en st ergs Se oye wea Nt on ok ate no Enya ecules Sais caxillasceene el So bepcea . 22% : 
ICME MAb tee eae soon om ijn e - = se eeeeee iene a sinialala me [amiera a wee 15 


Table II shows the cost per acre, based upon what is considered 
an average day’s work for each of the farm operations involved, at 
the above-mentioned wage. The cost of production as computed 
in Tables II and IV is not offered as being absolute for any locality, 
either in the amount of labor required or its cost. It is recognized 
that the labor cost will vary with individuality and conditions. The 
cost of twine to bind an acre of corn obviously varies with the char- 
acter of the crop. The assumed land value would be too low for 
many sections of the Plains. The estimated cost used in the table 
would be low for even an average crop in sections where heavy 
yields are obtained. Recognizing these and other possible variations, 
the cost shown in the tables is used simply to give a working basis 
for the comparison of the results by different methods. 
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The average farm price of corn on December 1 for 10 years is given 
in Table Hi. These data were furnished by the Bureau of Crop Esti- 
mates. The four States of North Dakota, South Dakota, Nebraska, 
and Kansas were selected as representative of the most stable market 
conditions within the area included in these investigations. This 
table shows that the average farm price of corn on December 1 
in the four States has been 51 cents per bushel for the period con- 
sidered. 


TasLe II1.—Average price of corn at the farm bin for 10 years in four States of the Great 
Plains area. 


[The quotations are given in cents per bushel. Those for the year 1914 are for the date of Nov. 1; in other 
years Dec. 1 is taken as the date.] 


aw North | South | Ne- | Es Aver- = North | South} Ne- Aver- 
Year. ican akota. braska, Hones age. Year. mA pe ara Kansas. age 

ASO5) eo 36 31 32 33 33 | The) bi ee ase 60 53 55 63 572 
190655 -=- 39 29 29 32 324 || 1912..... 43 37 37 40 394 
190 72S5-< 60 46 41 44 472 || 1913..... 52 56 65 78 623 
1908... -- 60 50 51 55 54 1914 eee 60 56 60 70 613 
1909255: 59 50 50 54 524 ee 
1910..... 58 40 36 45 443 || Average. 52 45 46 61 | 51 


The value of corn fodder or stover is difficult to estimate. The 
average farm price of hay in North Dakota, South Dakota, Nebraska, 
and Kansas on December 1 for the 10 years ended 1913 has been 
$6.22 per ton. Very few feeding experiments are available from 
which to determine the relative values of corn fodder and hay. As 
a matter of experience and observation and from the best evidence 
obtainable, it is believed that corn stover of the quality produced in 
the dry-farming sections is worth at least two-thirds as much as hay. 
This is admittedly an estimate. The stover produced in the area 
covered by this bulletin varies widely in quality. In some cases it is 
either immature corn or corn that failed to produce ears. In those 
localities where marketable corn has been produced it is that portion 
of the crop remaining after the grain has been husked. For the sake 
of uniformity in the tables the designation ‘‘Stover’’ is used in all 
cases. 

Under the heading ‘‘Total cost of production,’ in Table IV, the 
costs are computed as fixed charges per acre for the crop in the shock. 
Values are computed on the basis of $4 per ton for the fodder or stover 
and 40 cents per bushel for the corn in the shock. The average farm 
price of corn for the past 10 years as shown in Table III has been 51 
cents per bushel in the bin. The use of the price of 40 cents in the 
shock allows 11 cents per bushel for husking, shelling, and putting 
the corn in the bin. It is believed that this is a liberal allowance. 
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TasLE I1V.—Comparative cost per acre of producing corn by different methods.' 


[Averages of data from eight stations.] 


Total cost of pro- 


Number of operations. d Cost per acre. duction! 
ps) 
3 —— 
| oO — ~ 
Method of prepara- tl a Sf 3 q Se es 
tion. aD Bb 2 SI bw | So “= 3 fs 
‘ A =| a, Be ||. oS A= ae | See 
ap is oy) = 44 3 a7 ay 3 05 [380 
1 (a = et = Wa a) E | 3 188| 2 Ss lnea 
Ps ibd B 2 rs S| = Pea cesorru | reg cas | eae Meat 
° = Z) 2 D ® 3 = 5 ns = 
ae eae) seen ce Ale iat) UM Ud RS ee lee ee 
my a a) D oO DM a eS) jen) A a = a 
"UIGTGYs ee es en ey 1 Let chews a $0. 92 |$0. 22 |$0.60 |$1. 14 |$1.50 |$1.60 | 5.98 | 1.50 15 
Spring plowed....--. 1 1.4 SGr |e 240i) 0222) | ome 149) TOO) GO VL | We 78h ae 
all plowed......... 1 1.4 1 Tet be Pa res eae Path .22 | .25 | 1.14} 1.50 | 1.60 | 7.49 | 1.87 18.7 
MPSOMEds. 22s 5-55. su 1 1.4 WU) OES S847 | 2220) 2265) Le14 | 1550) |) 160) ))8. 18" || 2:05) |, 2055 
Summer tilled....... USE |e Sr Sell pores ee sce 6.05} .22| .25 | 1.14 | 1.50 | 3.20 |12.36 | 3.09 | 30.9 


1 This cost does not include an estimate of the cost of husking and cribbing. 
2 The cost of cultivation is based on three cultivations. 


RESULTS AT INDIVIDUAL STATIONS. 


Tables V to XVII, inclusive, present for each station the results of 
different methods of seed-bed preparation for corn. Each table pre- 
sents the results for a single station. Except at stations where no 
grain was produced, the yields of both grain and stover by each of the 
methods studied are given for each year. The average yield of both — 
grain and stover is also given for the entire period of years under 
study. The value of each of these is computed separately and 
shown. In the line designated ‘Total value” the combined value of 
both grain and stover is given. In the line designated ‘‘Cost”’ is given 
for each method of tillage the cost of production as determined in 
accordance with the explanation already made. In the last line of 
the table is given the profit or loss by each method as shown by the 
foregoing determinations. This is not given as being absolute, but 
is shown as a basis for the comparison of different methods of pro- 
ducing the corn crop and for comparing the production of corn with 
other crops. 

JUDITH BASIN FIELD STATION. 

During the five years covered by the records of the field station at 
Moccasin, Mont., in the Judith Basin, good average yields of corn 
fodder have been produced. No marketable grain has been obtained. 
The season is so short, and at this altitude so much cool weather pre- 
vails, that corn does not ordinarily reach maturity. The growing of 
corn at this station is to be considered, therefore, from the standpoint 
of the production of fodder rather than of grain. Its value lies in the 
possibility of increasing the number of live stock kept on the farm 
rather than in its production as a cash market crop. The corn at this 
station does not grow tall and coarse. It is so short that it can be 
harvested with a grain binder, and it has a large proportion of leaves 
to the stalk, so that it makes excellent feed. 
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A careful study of the yields in Table V shows that the seasonal 
influence is much greater than the influence of tillage. This is brought 
out by the wide variation in average yields in different years and the 
much smaller variation in the yields from different EELS within 
the same year. 

Good or heavy average yields of fodder are shown by all methods, 
but little consistent advantage of one method over another. The 
lack of consistent differences in yield by various methods of tillage 
indicates that this soil offers little response to any particular method 
of seed-bed preparation for corn. This lack of response is doubtless 
due to the shallowness of the soil, and has been found true thus far for 
the spring-sown small grains, as well as for corn. Perhaps the chief 
thing to be noted in the yields is that corn has averaged somewhat 
better after corn than after small gram. Summer tillage has been 
productive of yields intermediate between the two. 


TasLe V.— Yields and cost of production of corn by different methods at the Judith Basin 
Field Station, 1909 to 1914, inclusive. 


Fall plowed. | Spring plowed. 
? ——__—_——_ Sub- | xisted,| Sum- 
soiled, after j mer 
gz . = : After After | after F 
Yields, values, etc. (average per acre). After After corn | tilled 
: small : small | corn 
corn ain | com grain (1 el el 
qd gt al plat). | plat). 
lat) (9 lat) (16 plat). 
Peas plats). pau) plats). 
Yields of stover: 
ee ee ae ee eee ae pounds. .| 11,120 | 10,011 | 10,100 | 8,603 | 11,420 | 11,700 | 11,530 
POT ke ee hee peer a do....| 2,900 | 2,385 | 2,760| 2,626] 3,650} 3,260) 3,300 
hain meget See om em che 2 a do....| 7,000 | 6,174 | 7,250] 5,895 | 4,780} 6,700 3, 850 
[LY DW ae tenance Ane ge onc (1) Ce is2.¢ 1) 1 t (4) 
LR ee cae. eA pounds..} 4,000} 3,683] 5,000} 4,227| 5,800] 4,450 6, 100 
Yaad” ad aia tan > iene Dia: ioe ae do....| 3,700} 4,122| 4,900] 4,500] 5,000] 3,800! 3,500 
LAO ET ae wera eS De ho SR 5,744 | 5,275 | 6,002 | 5,193 | 6,130] 5,982] 5,656 
NBT a gk cr era Pe a $11.49 | $10.55 | $12.00 | $10.39 | $12.26 | $11.96 | $11.31 
COSTS eee eee oes ese gees eee 7.49 7.49 7.11 7.11 8.18 5.98 12. 36 
Prplitiordosse © /y- keke eS ee 4.00| 3.06] 4.89 | 3.28 | 4.08] 5.981 —1-05 


1 The crop in 1912 was partially destroyed by hail. Some corn was produced, but the lack of uni- 
formity in the yields makes it inadvisable to use the results in this table. 
All methods except summer tillage have been productive of profit- 
‘able crops. The greatest profit, $5.98 per acre, has been by the least 
expensive method—listing. The next largest profit, $4.89 per acre, 
has been by spring plowing after corn. Excluding summer tillage, 
the small difference in the net results by different methods indicates 
that the problem is one of utilization of the feed rather than of the 
method of its production. 


HUNTLEY FIELD STATION. 


The results of two years at Huntley, Mont., are shown in Table VI. 
In both years good crops of grain were produced. With the excep- 
tion of subsoiling, the relative performance of different methods is 


SS . ee lO 


—- ee ee 
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quite consistent. In 1914 the subsoiled ground apparently lacked 
water to mature its crop. Greater differences have been manifested 
in the yields of grain than in those of stover. 


TaBLE VI.— Yields and cost of production of corn by different methods at the Huntley 
Field Station in 1913 and 1914. 


__ by listing on ground continuously cropped to corn. 


| Fall plowed. Spring plowed, 
Subsoiled,| Listed, Sananer 
A fter ees After acter coe cae tilled 
: vee small a small rr M (1 plat). 
Yields, values, ete. corn erain corn eran (1 plat). | (1 plat). 
(average per acre). | (1 Plat). | (glatsy, | G Plat). | (6 plats). 
(i Ss be [et ep Cone Pe = Pn Ua =f gk Fa 
Suse eos io Wasi o lee lee | ies lie 
5 Gee Ore cay ie a DS D eo) D We eo) oD 
Yields Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs. 
tt a? fee I ah ea Sea 14. 8/1. 400} 19. 6/1,350) 24.4/1,250) 28.8/1,553] 25.7/2,300) 30.1/1,300} 27.2/1,900 
DST aa a eae 13. 2}1,360] 19. 2)1, 643} 19. 2)1,500) 22.9)1,707) 13.9]1,590) 22.5]1,910) 25.0/1, 490 
Average..--....... 14. 0)1,380| 19. 4/1, 497! 21.8)1,375) 25.2)1,654) 19.8]1,945) 26.3)1,605} 26.1/1, 695 
ae ee $5. 60/$2. 76|$7. 761$2. 99|$8. 72|$2. 75/$10. 08 $3.31] $7. 92183. 89/$10. 52/83. 21|$10. 44)$3. 39 
Ota Wahie. ose 5. ose $8. 36 $10. 75 $11. 47 $13.39 $11. 81 $13. 73 $13.83 
TS ESS SEA niere ees ae 7.49 7.49 Mela Ue iti 8.18 5.98 12.36 
IBrOfiioses cous Saas 87 3.26 4.36 6. 28 3.63 lean 1.47 


Particularly in the production of grain, sprmg plowing has been 
markedly better than fall plowing. After both fall and spring plow- 
ing the yield has been better following small grain than following corn. 
Subsoiling for this crop has been done only on ground continuously 
cropped to corn. The yield by this method in 1914 was the lowest 
of any except by the fall plowing of similar ground. 

Slightly higher yields than by any other method have been obtained 
Corn following 
summer tillage has been productive of crops practically equal to those 
on listed corn ground. On the whole, there is little choice to be made 
from so short a record between the yields on summer-tilled land, listed | 
corn ground, and spring-plowed grain stubble. 

Profits ranging from 87 cents (by fall plowing after corn and $1.47 
by summer tillage) to $6.28 (by spring plowing after small grains 
and $7.75 by listing after corn) have been realized. All methods 
except fall plowing after corn, subsoiling after corn, and summer 
tillage have shown a profit from the grain crop alone. 


WILLISTON FIELD STATION. 


The results of five years at Williston, N. Dak., are available for 
study and are shown in Table VII. In only two of these years has 
mature corn been produced. In each of these years the yield has 
been very good. ‘The yields of stover in 1912 are exceptionally high— 
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much higher than the stand and height would indicate. It has been 
impossible, however, to detect any error in the computations. 


TaBLE VII.— Yields and cost of production of corn by different methods at the Witliston 
Field Station, 1910 to 1914, inclusive. 


Fall plowed. Spring plowed. . 

SSS Sot ithe 

Yields, values, etc. | After corn After small After corn After small (plat): 

(average per acre). (1 plat). grain (4 plats). (1 plat). grain(12 plats). 
Grain. | Stover.| Grain. | Stover.|} Grain. mAoeee| Grain. | Stover.| Grain. | Stover. 
Yields Bu Lbs Bu. Lbs Bu s Bu Bu 

NOTQR Se eee PASE 2 AAO aye 2 es 1 TO ease 17560) |i ee oes BG gence 4,540 
TRY EL UG ae 3e040) |e 3: 404) S22 ee 2 3, 60h ene oe £200 jhe 4, 660 
TPR cieen ieee es 1156005). 55 -o2ae 1S 2985 4s ed 13.500) ((a ee 16.0104 |0- putes 9, 420 
EG TS Rer 7 ese Soe 38.3 7,230 14.7 7,608 afi [5 6,470 2:8 | sOnaae 45.2 7, 280 
LOT A ee ene 38.4 | 4,400 49.1} 4,698 43.9 | 3,810 44.6 | 4,536 42.8 3,720 
Average....... 1553 5,542 12.8 7,143 15.1 5,780 14.1 6, 537 17.6 5,924 
"TACs LDU se ee $6.12 | $11.08 | $5.12 | $14.29 | $6.04 | $11.56 | $5.64 | $13.07 | $7.04 | $11.85 

Total value.....---- $17.20 $19.41 $17.60 $18.71 $18.89 

Costes 23 ste = ses 7.49 7.49 Colas ye Cold 12.36 

Profit......... 9.71 1.92 Kea 10.49 11.60 6.53 


There is a lack of consistent differences in the production by differ- 
ent methods from year to year and of any wide variation in the aver- 
age results for the whole period of years. Marked responses to 
cultural conditions indicated in certain seasons are balanced by dif- 
ferent reactions in other seasons. If no marked benefit attends the 
use of any method, greater freedom is left in the choice of methods. 

With the values of grain and fodder and the comparative cost of 
production as here computed, the corn crop shows a profit by all 
methods under which it has been grown. The least profit, $6.53 per 
acre, has been from summer-tilled land. Greater profits have been 
realized from corn after small grain than from corn after corn. Only 
small differences are exhibited in the profits realized by fall plowing 
and spring plowing. 

A study of other crops at this station has shown them to be more 
responsive than corn to differences in cultural conditions. The place 
of corn in the rotation should therefore be subordinated to-the in- 
terest of the other crops. 

The comparatively small-erowing varieties of corn which are 
planted in this section produce a high percentage of leaves, which 
give a high value to the fodder. When grain is produced it makes _ 
the feed all the more valuable. The production of a large supply of 
good feed per acre, together with the fact shown in other studies that 
corn is one of the best crops to precede small grain, should give this 
crop an important place in the farm economy of this section. 
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DICKINSON FIELD STATION. 


Table VIII shows the results of a study of the production of corn 
at Dickinson, N. Dak., for six years, exclusive of 1912, when the crop 
was destroyed by hail. Four of these years were productive of 
grain, but in the other two years fodder only was produced. 


TasLe VIII.— Yields and cost of production of corn by different methods at the Dickinson 
Field Station, 1908 to 1914, inclusive. 


Fall plowed. Spring plowed. 
—)| Summer tilled 
Yields, values, ete. | After corn After small After corn After small STE 
(average per acre). (1 plat). grain (4 plats). (1 plat). grain (16 plats). 
Grain. | Stover.| Grain. | Stover.} Grain. | Stover. Grain. Stover.| Grain. | Stover. 
Yields: Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. | Bush. Lbs. | Bush. Lbs. 
PNA ghd SEE 22 eae a 1. GB02| os og: Dame seis. FOO sk amt fey pe ea a mae 1,070 
AO Le 52.4 | 2,000 49.5 2,005 58. 4 2,280 49.7 2,156 45.2 1,710 
POLO ete nce 26.1 2,220 22.8 1,790 26.2 2, 280 PRR 1,948 8.4 1,220 
“Ui Sey igi lee Sa TANT eee as Ceo iyi hee Zt Stl We Soon ATG G sl een 4, 800 
AIUES Rss oe (‘) () (@) (4) @) (1) () () () (*) 
ais a es ce PreGi eal O50 SS. 1on 2) 100) lan 2862) sodden 26.3801 de 575\ 26-8) \u0 1230 
ROMA scaenen tates 12.7} 1,200 18.2 | 1,495 15.9 | 1,200 20.6 | 1,788 7.3 900 
Average....... 19.9 | 2,105 20.6 2,144 Phe i) 2,362 19.8 2,408 14.5 1,822 
OAPI aa ee $7.96 | $4.21 | $8.24] $4.29) $8.601 $4.72 | $7.92! $4.82] $5.80 $3. 64 
Ota Value. =.=. 2-2. $12.17 $12. 53 $13.32 $12. 74 $9. 44 
RS ete es sic 7.49 7.49 Gent Ged 12.36 
Profit or loss-.~ 4.68 5.04 6.21 5.63 —2.92 


1 Destroyed by hail. 


The poimt most emphasized in a comparison of the yields by differ- 
ent methods is the decreased production attending the growth of 
corn on summer-tilled land. The only year when yields by summer 
tillage have compared favorably with those by other methods was in 
1911. This was the driest year in the series shown. Corn has not 
generally suffered from a lack of water at this station. No signifi- 
cance attaches to the small differences to be noted between the 
yields of corn following corn and of corn following small grains. 

By all methods except summer tillage the grain crop alone has been 
sufficient to afford a small profit. On summer-tilled land the crop 
has been grown at an average loss of $2.92 when the value of both 
grain and stover is considered. In the average of the six years under 
study, spring plowing has given somewhat better returns than fall 
plowing. ‘The difference is not great enough, however, to be of much 
practical importance. 


EDGELEY FIELD STATION. 
The results of eight years at Edgeley, N. Dak., are presented in 


Table IX. In three of these years mature grain has been produced. 
In two other years there were prospects for a good crop of grain, but 
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it did not mature. In the other three years but few ears set and the 
yield was chiefly stover. 


TasLe I1X.— Yields and cost of production of corn by different methods at the Edgeley 
Field Station, 1907 to 1914, inclusive. 


Fall plowed. Spring plowed. 3 
Summer tilled 
Yields, values, ete. Aftercorn j|Aftersmallgrain| Aftercorn /Aftersmallgrain (1 plat). 
(average per acre). (1 plat). (5 plats). (1 plat). (20 plats). 
| Grain. | Stover.| Grain. | Stover.) Grain. | Stover.) Grain. | Stover.) Grain. | Stover. 
| 
Yields: Bush. | Lbs. | Bush. | Lbs. | Bush. | Lbs. | Bush: | Lbs...) Bush.) “Lbs: 
NOD (ee ees 3 0 2, 850 0 3, 200 0 1,550 0 2,261 0 1,150 
GOSS eee = 0 2, 300 0 2, 150 0 2, 250 0 1,973 0 1, 500 
90s ROPE 3-52 33.3 | 2,350 29.8 | 2,750 37.4 | 2,650 2987 tos 020 36.5 2,050 
1GIOs Bees she i 0 2, 100 0 1, 250 0 1, 650 0 1, 661 0 1, 850 
LOUIS 8 ee et 0 4,750 0 4,730 0 4,400 0 4,572 0 5, 500 
IOV: = ee Nice 0 6, 250 0 6, 040 0 7, 300 0 6, 382 0 6, 500 
AQIS! Se See eS 19.4 | 2,100 19.6 | 2,486 16.0 | 2,850 21.8 | 2,965 14.1 1, 850 
JE Be oe eee 3.6 | 1,610 16.5 | 3,004 5.1] 2,380 15.9 | 3,117 3.9 3,010 
Average....--.| 7.0 | 3,039 8.2 | 3,201 7.3 | 3,129 8.4] 3,245 6.8 2,926 
‘WAT Li eae ees | $2.80] $6.07] $3.28] $6.40 $2.92 | $6.26) $3. 36. $6.49 | $2.72 $5. 85 
Total value......-.. | $8. 87 $9. 68 $9.18 $9. 85 $8. 57 
COSt Sse sess ee. 7.49 7.49 (oul Te Ll 12. 36 
Profit or loss. - 1.38 2.19 2.07 2. 74 —3.79 


On the whole, only small differences are exhibited in the yields 
from different methods of preparation for the corn crop. ‘There is a 
sight advantage in favor of spring plowing over fall plowing on both 
corn ground and small-grain stubble. The yields of both grain and 
stover were somewhat better when the corn followed small grain 
than when it followed corn. The relative response to these sequences 
was the same on both fall and spring plowing. 

The four preparations for corn—fall and spring plowing following 
corn and fall and spring plowing following small grain—rank in order 
of yield obtained as follows: (1) Spring plowmg on small-grain 
stubble, (2) fall plowing on small-grain stubble, (3) spring plowing on 
corn ground, and (4) fall plowing on corn ground. Average profits 
ranging from $1.38 to $2.74 per acre have been realized by these 
methods. The difference exhibited in the results attending the use 
‘of these methods is not great enough to be in itself a determining 
factor in the choice of rotations or in the management of the farm and 
its work. Summer tillage as a preparation for corn has given poorer 
results than any other method. In only one year has it been pro-- 
ductive of the largest crop. The average yield of both grain and 
stover by this method is less than by any other method under study. 
The value of the average corn crop on summer-tilled land has been 
$3.79 per acre less than the cost of its production as crop values and 
comparative costs are here computed. 
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BELLE FOURCHE FIELD STATION. 


Table X presents the results of the work of six years with corn in 
ratations and under varying tillage methods at Belle Fourche, S. 
Dak. In one year, 1911, extreme drought caused a failure of all 
methods under trial. In three of the six years grain was produced by 
all methods. In the other two years all methods produced fodder, 
but grain was produced only upon land which was summer tilled the 
previous year. 


Taste X.— Yields and cost of production of corn by different methods at the Belle Fourche 
Field Station, 1909 to 1914, inclusive. 


Fall plowed. Spring plowed. 
Sub- P 
Aft Aft oe ‘alter’ “tiled 
After After after tille 
0, small a small corn OE eee | Gala) 
cor F orn F (1 plat) 
(1 plat) grain (1 plat) grain (1 plat). 
Yields, values, etc. (average * | (4 plats). * | (17 plats). 
per acre). 
et hi H HM uw ra w H 
Pee Sepa See hg Bl ee oe 
a 2S H & Be gs g S SS s iS 3 5 
Oo n O n >) oD) a) mM Oo oD) a) DM o R 
Yields: j Bu. | Lbs.| Bu. | Lbs.| Bu..| Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs. 
BUS eae A585 e oe 23. 5|5,310} 19. 4/3, 365) 24. 4/4,560) 18.3/2, 891} 20. 8/4, 000/24. 8 |4,575| 20. 8/4, 860 
LAUDS ee Se QO |2,760} O {1,705} O (3,560) .1)8,014) 0 [3,140| O (3,800) 14.8/2,500 
Mice ete ae Lc 0 0} O 0| 0 0} 0 0 0; 0 0} 0 0 
{cP Lec 2 a ei ene ge .-{ 29. 7/8, 250) 21. 7/2, 875} 26. 4/2, 700) 20. 2/2,515; 26. 3/3, 100; 27. 5/2, 150) 28. 4/2, 750 
Tete ee Rae oN Se oye nae 6.5}1,060} 7.8] 985) 7.8) 900} 8.0) 995) 9.4)1,060) 9.7] 800} 23.6] 960 
TOPE a ge epee ees weeds 0 |1,350) O /1,000) O {1,150} O {1,035} O {1,450} O {1,450} 14. 2/2, 000 
erates. Jo 68 5-2 10. 0/2, 288] 8.1/1,655) 9.8/2,145) 7.8]1,742| 9.4/2, 125) 10.3/2,129] 17.0|2,178 
“STEN Gis ea ee $4. 00/$4. 58/$3. 24/$3. 31)$3. 92)$4. 29/$3. 12)$3. 48)$3. 76 $4. 25|$4. 12|$4. 26)/$6. 80|$4. 36 
Retalsvalue-se 2: hee eae: $8.58 $6.55 $8. 21 $6. 60 $8. O1 $8. 38 $11. 16 
Tipo ae Soe See ee eer 7.49 7.49 (eal 7.11 8.18 5.98 12. 36 
Tout OF JOSS = ss - 2-55 - 1.09 — .94 1.10 — 1 — 17 2.40 —1.20 


Corn after corn produced more grain and more stover than corn 
after small grain. Little difference is shown in the yields by spring 
plowing and by fall plowing. Each of these methods has been tried 
after both corn and small grain. 

_Subsoiling was practiced on land continuously cropped to corn. It 
produced yields practically the same as similarly cropped land plowed 
either in the spring or fall without subsoiling. 

Planting with the lister on land continuously cropped to corn pro- 
duced yields practically the same as those from corn ground plowed 
and surface planted. | 

The highest average yield of grain has been from land summer 
tilled the previous year. The increase in the average comes chiefly 
from the grain produced in 1910 and 1914, when other methods 
failed, and to its increase of yield over other methods in 1913. The 
yield of stover from this method does not show an increase over that 
following the several methods by which corn is grown following corn. 
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Neither the average grain crop nor the average stover crop alone 
by any method under trial has been sufficient to pay the cost of 
producing it. When both are considered together, the crop shows 
for all methods variations ranging from a loss of $1.20 on summer- 
tilled land to a profit of $2.40 on listed corn ground.. Both spring 
and fall plowing after corn show profits of more than a dollar an 
acre. Fall and spring plowing following small grains and subsoiling 
following corn all show losses of less than a dollar per acre. In gen- 
eral terms, the corn crop at this place has just about paid the expense 
of its production, including something for the use of the land. The 
greatest crop assurance has been by summer tillage, but the cost of 
the method has resulted in a small loss from its use. 


SCOTTSBLUFF FIELD STATION. 


Some of the results of the work for three years with corn at Scotts-— 
bluff, Nebr., are presented in Table XI. The production of both 
grain and fodder was good each year. The value of the grain crop 
alone was sufficient to realize a profit by all methods under trial. 


Taste XI.— Yields and cost of production of corn by different methods at the Scottsbluff 
Field Station, in 1912, 19138, and 1914. 


Fall plowed. Spring plowed. 
Subsoiled,} Listed, 
After After after after Sue 
After : After Ss corn corn ed 
corn a co Sas (1plat). | (1 platy. | ( Plat) 
Yields, values, ete. (av- | (1 piat) grain (1 plat) grain P P 
erage per acre). Pp (9 plats) Ee (20 plats) 
‘ae nw . rs ° = : a x : w 
Hieigiela\e|4e)e)4 si) 4/é 
sia Ft) Fi i MCE Maas gl Ree a Rc Ol oon Ea a aa alle 
Oo oD) o ™ oS M o mM a) ™ io) mM 
Yields: Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. . | Lbs.| Bu.-| Lbs. 
TAS Te Ri be Be eet 38. 0/2, 400) 36. 2/4,406) 40.8/3,300) 40.7/4,770) 40.0 .6/2,900} 49. 7/5, 600 
Oey aa ae at 32. 2/1, 660] 26. 4/2, 148] 27.8/1,740| 31.4/2,550| 26.111, 61, 700] 35.612, 600 
HOTA aio oy eee ae 20. 1)1, 200 11.0} 994) 15.0} 700} 7.5|1,020) 14.2 620 ese 
AN CLATO = 28. 2 See 30. 1/1, 753] 24.5/2,516} 27.9)1,913) 27.5)2,770| 26.8 9/1, 740] 39.03, 200 
NAS (bs hee Cee re eae $12. 04/$3. 51)$9. 80/85 03)$11. 16|$3. 83|$11. 00|$5. 54|$10. 72|$4. 56/$9. 96)$3. 48/$15. 60/$6. 40 
HotalsvaliGre ees sae $15.55 $14. 83 $14.99 $16.54 $15. 28 313.44 $22.00 
OSU ok Sak Ne cee oot 7.49 7.49 Tail Ceshe .98 12. 36 
IPTORGs soe ee | 8.06 7.34 7.88 9. 43 7.46 9. 64 


The only method of preparation that in any year produced a yield 
of either grain or stover greater than that from summer-tilled land 
was that of listing corn ground in 1913. Methods other than summer _ 
tillage do not exhibit sufficient consistent differences in yield to 
warrant very definite conclusions as to their comparative merits. 
The lack of consistency is shown in the comparative yields of both 
grain and stover. Some of the methods producing the best yields of 
grain have been among the lowest in yield of stover and vice versa. 


aT sae ee 
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No one of the six methods other than summer tillage maintained a 
position as either the best or poorest throughout the three years. 

The greatest profit, $9.64 per acre, was from corn on land that was 
summer tilled the preceding year. A profit nearly as great, $9.43 
per acre, was realized from corn by spring plowing following small 
erain. An average profit of $8.06 per acre was realized from corn fol- 
lowing corn by fall plowing. Subsoiling after corn, fall plowing after 
small grain, listing after corn, and spring plowing after corn show 
profits ranging from $7.10 to $7.88 per acre. 


NORTH PLATTE FIELD STATION. 


The results of eight years are available for study from the field sta- 
tion at North Platte, Nebr. A study of Table XII shows that this 
station has produced four good crops of corn. In two other years 
the average yields were low, but good yields were produced by some 
methods. In the remaining two years some corn was produced but 
not enough to warrant husking. The average for eight years shows 
that there is very little choice to be made between fall and spring 
plowing, nor were wide differences manifested in the results by these 
methods in any of the years comprising the series. 


Taste XII.— Yields and cost of production of corn by different methods at the North 
Platte Field Station, 1907 to 1914, wnclusive. 


Fall plowed. Spring plowed. 
Ei a Tia | Summeritilled 
After corn (1 After small After corn (1 After small (1 plat). 
Yields, values, etc. plat). grain (9 plats). plat). grain (9 plats). 
(average per acre). 
by Hi ra my Pa 
q . q = | 2 A 2 =| fe 
Bee Saha eo ASA Aa eNee lc A) lo Sh Rees 
S DQ io) nD o nN S oD) eo) 1) 
Yields Bush Lbs Bush Lbs Bush. | Lbs Bush.| Lbs Bush Lbs 
LOOT Aee Leese 2S: 27.7 | 4,360 19.0 | 4,529 28.7 | 4,680 19.9 | 4,609 17.9 4,920 
NOSE ee ce hen Se 24.6 | 2,660 27.4 | 3,143 38.6 | 3,250 24.0 | 3,463 38. 2 3, 530 
QOD RSet Sear = 31.6 | 2,790 26.1 | 2,354 29.0 | 2,470 2De Sule sols 25.0 2,300 
LOT OR eee ee 6.2 | 2,500 2.6 | 1,200 8.9 | 2,440 5.8 } 1,633 21.9 3, 300 
NOM eee te Gee. 580 755 0 980 0 746 0 930 
(DAE ee ae eee 39.9 | 2,330 2625165, 34.1 | 2,340 26.0 | 2,734 35. 1 2,340 
PS ES Sa. 0 1, 780 0 1, 540 0 1, 740 0 1, 503 0 2, 240 
TRS D IE DS Pee eee aes 15.5 | 2,060 3.9 1,458 8.5 1, 600 Sez, 1, 156 20-19 2, 130 
Average....... 18.2 | 2,383 | 1G ea ERs] GET ONS SiR eOT GREW AIS Soa) 3) [Le 0) 7Ailil 
ATID Seip aie $7. 28 | $4.77 | $5.32 | $4.29] $7.40 | $4.88] $5.28] $4.61 | $8.32 $5. 42 
Total value......... $12. 05 $9. 61 $12. 28 $9. 89 $13. 74 
ROSG ae ers Set om 7.49 7.49 (elit Colell 12.36 
PTO tae ws 3S 4.56 2.12 eplih 2.78 1.38 


From differences in crop sequence marked results have been 
obtained. Corn grown continuously on the same land has averaged 
about 5 bushels per acre more by both fall and spring plowing than 
when grown on small-grain stubble. The average increase in yield 
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where corn follows corn as compared with corn following small grain 
is much greater in the grain than in the stover yields. Following 
sorghum there was a sharp decrease in yield. In rotations where 
corn followed oats on brome-grass and alfalfa sods the yield was 
considerably less than that obtained on similarly prepared land that 
had not been in sod. : 

Land that was summer tilled the previous year produced six good 
crops of grain in the eight years under study. In the other two years 
it did not produce sufficient grain to warrant husking. During the 
six years the average yield of grain was about 2 bushels more and 
the yield of fodder about 300 pounds more per acre by summer tillage 
than that produced by spring plowing corn ground, the next highest 
yielding method. 

On spring-plowed corn ground the average value of the crop of 
grain alone has been more than sufficient to pay the cost of producing 
the crop. On fall-plowed corn ground the average value of the grain 
for eight years has lacked only 20 cents of paying the cost of pro- 
duction. All methods show a profit when a value is assigned to the 
stover orfodder. The profits per acre from the different methods have 
been as follows: Summer tillage, $1.38; fall plowing after small 
grain, $2.12; spring plowing after small grain, $2.78; fall plowing 
after corn, $4.56; and spring plowing after corn, $5.17. 


AKRON FIELD STATION. 


Table XIII presents the results of the work of six years in methods 
of production of corn at Akron, Colo. All methods have produced 
fodder every year. Summer-tilled land has produced a grain crop 
every year, its average yield for the entire period being 20.9 bushels 
of grain and 2,257 pounds of stover per acre. Other methods have 
met from one to three more or less complete failures of the grain 
crop. The average yield of corn after corn by both spring and fall 
plowing, however, has been practically the same as on summer-tilled 
land. 

Corn after small grain was markedly poorer in yield of both grain 
and stover than corn following corn by either fall or spring plowing. 
Subsoiling the land where corn follows corn resulted in decreased 
yields every year as compared with fall plowing similar land without 
subsoiling it. Planting with the lister resulted in a still further 
decrease in yields. 7 : 

The difference in the results following fall and spring plowing are. 
negligible when the average of the whole series of years is considered. 
Fall and spring plowing of land where corn follows corn are the only 
methods that show a profit from the grain crop alone. When a value 
is assigned to the stover, all methods show profits ranging from 51 


CORN IN THE GREAT PLAINS AREA, 23 


cents per acre on land which was summer tilled the previous year to 
$5.43 by spring plowing where corn followed corn. 


TaBLE XIII.— Yields and cost of production of corn by different methods at the Akron 
Field Station, 1909 to 1914, inclusive. 


Fall plowed. Spring plowed. 
RUT es Listed, | Summer 
After After ationcorn aftercorn| tilled 
Aftercorn} small |Aftercorn} small (1 d lat) (2 plats). | (1 plat). 
Yields, values, ete. (1 plat). grain (1 plat). grain Brule 
(average per acre). (12 plats). (9 plats). 
; " = a, = . H w : = 
Se al deialne elle |) ele led ot re hel | OS Weel 
SI TI PRESTON Gro OS et SEG ie ES Bie a PTS Ue DSN NCES La 
a) oD) eo) aD) le) wn a) mn ie) mn ia) oD) eo) mn 
Yields Bu.| Lbs.| Bu. | Lbs.| Bu.| Lbs.| Bu.| Lbs.| Bu. | Lbs.| Bu.| Lbs.| Bu. | Lbs 
ELON a ee TE els a 27.3/3, 890] 24. 6/2, 424] 30. 0/4, 700] 23. 5/2, 499] 32. 8/4, 300] 26. 1/4, 325] 25. 0\3, 190 
1 REY 1 EU eres pt ea A aa ee 18. 3)1,640) 7. 7|1,438} 21.6)1, 840) 10. 8)1, 590) 12. 7/1, 490} 15.1)1, 000) 21. 4/1, 350 
POH eve ee sae 2 ti Dd 0 |1,040} 5.4/1,378) 1.3/1, 210 4) 776} O |1,180} 1.4/1, 105) 12. 9/1, 690 
“1 ipa ky ame a 46. 9|3, 040) 30. 0|2, 393} 33. 9|2,500| 31. 0/2, 303 37. 1/2, 440] 22. 0/2, 060] 33. 6/2, 500 
LETS Sey Se ee ea 9.9) 1, 840 5/1, 010; 13.6)2,020) 4.3)1,476; 4.3/1,290) 9.0)1,530) 13. 7/2, 410 
Cole ele eee 17.3/2,300} 9.3/1, 968) 15.9/2,060] 12. 0/1, 833] 13.9|1,980| 9.5/1, 750| 18. 6/2, 400 
PAVOTAE Cas act ae totise 20. 0/2, 292) 12. 9/1, 769) 19. 4/2, 388] 13. 7|1, 746) 16. 8/2, 113] 13..9)1,962| 20. 9/2, 257 
Belem ek $8. 00|84. 58 $5. 16/§3. 54/$7. 76184. 78185. 48/$3. 49 $6. 72184. 23/85. 561$3. 92/98. 36/94. 51 
MOGA VAIO eyes 2 os $12. 58 $8. 70 $12. 54 $8. 97 $10.95 $9.48 $12. 87 
CIS Rs es SUR Seta ee 7.49 7.49 7.11 eld! 8.18 5.98 12.36 
LO Mga eee eects Sas a 5.09 1.21 5.43 1. 86 2.0 3.50 -ol 


HAYS FIELD STATION. 


Table XIV presents some of the results of different methods of 
erowing corn at Hays, Kans. The data are presented for only six 
years. In 1911 and 1913, for which no figures are given in the table, 
there would have been yields of forage, but the crop while suffering 
from drought was destroyed by grasshoppers. ‘The area of the plats 
was so small that the damage from the insects was much worse than 
it would have been on larger fields. The surrounding area is cropped 
chiefly to small grains. When these are harvested, the grasshoppers 
move from the stubble into the corn and sorghums. 

Corn produced an average of a little over 14 tons of fodder and 5.5 
to 9.9 bushels of grain per acre. Little difference is exhibited in the 
yields by different methods. Such differences as are shown are not 
consistent from year to year. While the crop is productive of a good 
amount of feed each year, it appears to offer little possibility as a 
grain crop. With values as here assigned to the grain and forage 
the crop shows a small profit from all methods except summer tillage, 
which is charged with an average loss of 54 cents per acre. The 
greatest profits were by listing after corn and by spring plowing after 
corn. These show average annual profits of $2.69 and $2.67 per 
acre, respectively. 
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TaBLeE XIV.— Yields and cost of production of corn by different methods at the Hays 
Field Station, 1907 to 1914, inclusive.} : 


Fall plowed. Spring plowed. 


Subsoiled,} Listed, | Summer 

1 ce Pe eat raestene itera tilled 
“] After corn} sma After corn) sma (1 plat). | (1 plat). 1 plat). 
Yields, values, ete. (average | (1 plat). grain (1 plat). grain ee 


¢ 


per acre). (4 plats). |’ (10 plats). 
A/S |e /}8/s]38/]4] 8 
2) SiS el Sule Se ieee een eS 
O oD) O oD) do) aI do) D 
x Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs. 
8 3.1 4. 45,684] 13. 6/6,660| 7.816, 790| 9.5/6, 850 
1 5 “915 6. 4|5, 133] 8.8)5,065| 7.4/4, 200] 14. 816,965 
9 3.0 ar 18. 8|1,516| 8.0) 560} 5.9] 510] 15.3/1, 190 
82,950| 6.9/2, 768) 11.0/2,900| 6.6/2,609| 7.4/3, 205! 6.1]2,210! 8. 4|2, 900 
TE ne ee ee 1.8|1,585} 1.3/1,864) 2.1|2/050| 2.5|1,912| 5.5|2.075| 6.5/1,890| 3.9/2, 220 
(Oi ORT: Coes reer Suis 2.7|3,050| 5.2/3,245| 2.4/2, 88s] 6.4/3/350| 3.6|2,960| 7. 4/3, 450 
Wyerseste! oS 6.2/3, 226| 5.5|3,512| 6.1/3,668| 6.9]3,290| 8.3/3, 486] 6.2/3,093| 9.913, 929 
ee ae ee $2. 48/86. 45/82. 20187. 02\$2. 44/87. 34/$2. 76/$6. 58183. 32/86. 97/82. 48186. 191$3. 961$7. 86 
Watsliyaliie sk 88. 93 $9. 22 $9.78 $9.34 | $10.29 $8.67 | $11.82 
tee wen eee eee 7.49 7.49 7.11 7.11 8.18 5.98 12.36 
PEON OL Osseo ee 1. 44 LS 2. 67 2. 23 Deal 2.69 — .54 


1 The crops of 1911 and 1913 were so nearly destroyed by drought and insects that no yields were weighed. 
GARDEN CITY FIELD STATION. 


Table XV presents data on the production of corn by different 
methods at Garden City, Kans. Yields are presented for only four 
years. In both 1908 and 1910 there was a fair crop of fodder but 
weights were not obtained. In 1913 the crop was destroyed by a 
hailstorm on July 4. 


TaBLE XV.— Yields and cost of production of corn by different methods at the Garden 
City Field Station in 1909 and 1911 to 1914, inclusive. 


Fall plowed. Spring plowed. 
| ——_————]|_ Sub- : 
Yields, values, etc. (average per After After soiled, slistedes eee: 
acre). Aftercorn| small |Aftercorn| small FENG, (2 plats). | (1 plat). 
(1plat).| grain | (1plat).| grain Beats 
(11 plats). (11 plats). 
Yields of stover: 
TQOQE RS S4 see Se Oe POUNGS==|-2—--- 22 2, O72u ess Sane 3; 46a Beas 2,180) ae ea 
IOI OAS NES ae Se do.. 1, 400 934 1,100 1, 269 750 695 4,000 
LOUD oes Lee eee do-. 4,620 4,498 5,580 3, 935 4,500 5,570 5, 780 
110) By eet ee do... 1) 1 1 1 1 1) 1) 
HOLA 2) Saxe + tees do.. 3,040 2, 668 2, 460 2, 100 4,840 2, 830 4,320 
ANGDAPO 2 5. 3 ee 3,020 | 2,768 3,047 2, 688 3, 363 2,819 4,700 
SUEY Cs eee net $6.04} $5.54 $6. 09 $5. 38 $6. 73 $5. 64 $9. 40 
Coste i aC Neher aeee 7.49 7.49 ‘eal TAD 8.18 5.98 12. 36 
rosette Soe eS eee —1.45 | FEE aot OVA |b eer eres eh RTs | et —2.96 


1 Destroyed by hail. f ; : 
2 The yield of grain was very small in 1914, and its weight was included with the stover. 


. 
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No grain in sufficient quantity to husk was produced in any year 
by any of the methods under trial. The only material difference 
to be noted in the yields by different methods is the increased yield 
attending the growth of corn on land which was summer tilled the 
previous season. The method of summer tillage gave an average 
yield of 4,700 pounds of fodder per acre for the three years that 
weights were obtained. The crop produces a good amount of feed, 
but with the valuation and costs as here assigned it has been grown 
at small losses, ranging from 34 cents per acre by listing after corn to 
$2.96 on summer-tilled land. 


DALHART FIELD STATION. 


Table XVI presents data obtained in the growth of corn by dif- 
ferent methods at Dalhart, Tex. The results of the work of six years 
are given. In three of the six years grain was produced by all 
methods. 


Taste XVI.— Yields and cost of production of corn by different methods at the Dalhart 


Field Station, 1909 to 1914, inclusive. 


Fall plowed. Spring plowed. 
Listed, after eee 
After corn eae After corn Se corn (1 plat). (1 plat). 
Yields, values, etc. (aver- | (1 plat). 8 lats) (1 plat). § lats) 
age per acre). Pp Poe 
= a a Hi a 

3 ales SSA a1 SH a Bh Dc Sst sh sf 

= S g iS oH gS g 8 g iS) fs ic) 

(' MN io) MN Oo M Oo D Oo M 1) io) 

Yields Bu. | Lbs. | Bu. | Lbs. | Bu. | Lbs. | Bu. | Los. | Bu. | Lbs. | Bu. | Lbs. 
oe Jae Se ee G6 1,000] 0 946 | 0 700} O {1,014} O (2,250 } O 3,400 
TAU ee ee eae 8.6 |3,160 9.2 |2,947 | 15.1 |38,610 | 15.3 |2,914 | 25.6 |3,340 | 25.6 | 4,110 
TOTS Sl Oe te ae a 0 , 000 2,771} O |4,000} O- {2,708 | 12.4 |2,350 | 2.8 | 3,000 
NSD arts tte oe Sas es 7.4 |2,250 | 14.1 |2,779 | 10.5 |2,200 | 9.7 |2,751 | 21.0 |3,100 | 23.0 | 3,300 
CASH eS) ees eet a 2,000 2A05 ecOn a 2etoOn Ones |tOSt Omen o0n lO 6, 150 
WOTAR Reels Seer ee ee: 35.6 |3,855 | 20.3 |3,566 | 81.5 [3,690 | 17.0 |3, 255 | 25.1 |2,740 | 30.8 | 3,440 
ASV OEACCe SNS 5 9a8 4. 8.6 {2,711 | 7.3 |2,569 | 9.5 |2,725 | 7.0 {2,280 | 14.0 |2,588 | 13.7 | 3,900 
PLUG RES de as Pe Raa $3.44 |$5. 42 $2.92 |$5.14 $3. 80 |$5.45 |$2.80 [$4.36 |$5.60 |$5.18 85.48 $7.80 

TAWA sso toes coe $8. 86 $8. 06 $9. 25 7. 36 $10. 78 $13. 28 

gl Ae. 23 Sa i ee 7.49 7.49 Teakil eae: 5. 98 12. 36 
Be Shao. way 8 1.37 57 | 2.14 | £25 4, 80 .92 


The two heaviest yielding methods were summer tillage and - 
listing after corn. Between the grain yields by these two methods 
there is little difference, but in the yield of fodder the summer tillage 
shows a marked superiority. Between the other methods little 
choice is to be made, although corn appears to yield slightly heavier 
after corn than after small grains and slightly heavier by spring 
plowing than by fall plowing. The crop was produced at a profit 
by all methods under trial. The net profits realized range from 25 
cents per acre by spring plowing after small grain to $2.14 by spring 
plowing after corn and $4.80 by listing after corn. 


26 BULLETIN 219, U. S. DEPARTMENT OF AGRICULTURE. 


AMARILLO FIELD STATION. 


Table XVII presents the results in the growth of corn during 
seven years by different methods at Amarillo, Tex. No data are 
presented for 1910, as the station was moved and only one method 
was on trial that year. Fodder was produced each year by all 
methods, but in only one year was there a creditable production of 
orain. 


Taste XVII.— Yields and cost of production of corn by different methods at the Amarillo 
Field Station, 1907 to 1914, inclusive, except 1910. 


Fall plowed. Spring plowed. 
Subsoiled,| Listed, | Summer 
| After After j|aftercorn|aftercorn! tilled 
‘Aftercorn| small |Aftercorn| small | (1 plat). | (2 plats).| (1 plat). 
Yields, values, ete. (average | (1 plat). | grain (1 plat). eral 
per acre). | (11 plats). (3 plats) 
3 f eee Ab - = - Sy : ra : MH : H 
a= I foal fez ae an c= Nice Pat We eset e pate ec.) Sb |S 
ie) 8|8|2 ses |e hee eee 
Of) Oe Sed ah Sete m aS) | wad) Oy ae | Oa are 
Yields: Bu. | Lbs.| Bu.| Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs.| Bu. | Lbs. Bu. | Lbs. 
TOOT Ps yale aos 1.4 3,270) 2.3/2,997] 3.1/3,280) 2.1/3,010| 1.13,490| 2.2/2,935] 5.7.3, 710 
TOD ae athe Rei aati se 22.9 4,580) 19. 8/3, 107| 20. 3/3, 300] 14. 7/2,863| 25.7.3, 810) 24. 72,390] 27.6 3, 700 
PUG ee Se 2,711,310] 0 |1,596| .6| 560] O 1,383] 1.7] 990) 5.4/1,043] 6.41,890 
1H Te a ee ee eee 9.2/2,075) 8.9}2,145) 8.1/1,945; 9.5)1,960) 7.1)/1,720) 7.81,998) 9.3 2,050 
1A fF = 9 See es . 71,680] 1.7/1, 848) 2. 6/2, 160} 1.1)1,829] 1.0,2,080) 1.7)2,015) 3.3 2,840 
fOTa eke Se ae 0 | 380) 0 | 773} 0 | 700] O | 383] O | 430) O | 225] O [1,750 
(iE pat ole ane a aE A 3.64,140) 5.1)3,641) 1.1/1,500) 2.82,733] 5.14,850|_7.02,870] _8.05,320 
Average. fe ee fee | 5.8)2, 491] 5. 42, 301) 5.1|1,921] 4.3)2,023] 6.0)2,481] 7.01,925] 8.6.3, 037 
Wale se 22 Sige Ed $2. 32/4. 98 $2. 16 $4. 60 $2. 04/83. 84/$1. 72 $4. 05]82. 40 $4. 96]$2. 80 $3. 85 $3. 44 $6.07 
Motal value: . 283 $52 $7.30 | $6.76 | $5.88 | $5.77 | $7.36 | $6.65 | $9.51 
Gasp Se tS ek 7.49 7:49 | MELE 7.11 8.18 5.98 12. 36 
Profit or loss.........- | —.19 | —.73 | —193 | —1.34 | — .82 | 67. | =2085 
( : L] 


The yields by different methods show comparatively small differ- 
ences. Summer tillage shows a small increase in yield of both grain 
and stover over all other methods of preparations. Fall plowing was 
a somewhat better preparation than either spring plowing or listing. 
Subsoiling failed to increase yields over fall plowing similar land 
without subsoiling. Listing shows a small profit of 67 cents per acre. 
All other methods show losses ranging from 19 cents per acre by fall 
plowing after corn to $2.85 on summer-tilled land. 


GENERAL DISCUSSION OF RESULTS. 


In the foregoing pages the results of growing corn by different 
methods of land preparation have been discussed in more or less 
detail for each individual station. It yet remains to take a broader 
view of the problem, and the relative merits of different methods will 
be considered for the Great Plains area as a whole. Some compari- 
sons of station with station as representatives of different sections of 
country whose results are indicative of the comparative value of corn 
to such sections will also be made. / Ress 


CORN IN THE GREAT PLAINS AREA. PAE 


For this study, Table XVIII has been compiled from the data 
given in Tables V to XVII, inclusive. The average yields of corn by 
each method and the profits or losses attending the use of each 
method, as shown in the detail tables for the several stations, are 
here assembled. 


Taste XVIII.—Comparison of the average yields and profit or loss in the production 
of corn by different methods at thirteen field stations in the Great Plains area. 


Methods of tillage. 
Fall plowed. Spring plowed. 
Subsoiled,} Listed, Saninen 
After After after after | “tilled 
Statement of data. After Sriail After niall corn. corn. i 
corn. grain. corn grain 


ep | a | 


a) oD) 

Yields per acre: Bu |Lbs. | Bu.| Lbs.| Bu. |Lbs. | Bu.| Lbs.| Bu.| Lbs.| Bu. gi, Bu.| Lbs. 
Didiih Basin..4.2-..2..|i- 52. 5, 744... Fy bah ee 6) 002| 20. Ah) eee 6 lSOl ess Fe) ae 5, 656 
TE QTE chi tes ae spain pane Sage 14. 0/1, 380} 19. 4/1, 497) 21. 8/1, 375) 25.2 L 654] 19. sl, 945} 26.3 it 605| 26. 1/1, 695 
Mwalbistoris2et b2022 450. . 15. 3/5, 542} 12. 8/7, 143) 15.1)5, 780) 14.1 6, FSF el | eee (easel te es 17. 6/5, 924 
iIDiekinsons— 2s 22 22523: - 19. 9/2, 105] 20. 6/2, 144) 21. 5/2, 362) 19. 82, 408)....-)-....].....}-.-.- 14. 5}1, 822 
Bidepley~ 495933... O Ls 7-0135,039| 8: 2|38,201). 7.3/3, 129]. °8: 4/3245)... |---| 202 - =| 0. < 6. 8/2, 926 
Belle Fourche........... 10. 0/2, 288| 8.1/1,655) 9.8/2,145| 7.8/1, 742) 9.4/2, 125] 10.3]2, 129] 17. 0|2, 178 
Scottsbluff ............ ..| 30. 1/1, 753] 24. 5|2, 516) 27. 9/1, 913] 27.5|2, 770] 26. 8/2, 280] 24. 9]1, 740] 39. 0/3, 200 
Nerth Plattes.22.--- =! 18. 2/2, 383} 18. 3)2, 143) 18. 5]2, 438) 13. 2/2, 307]. ..-.|-.-.-|-.---]----- 20. 8/2, 711 
iron osth2 ed. 90, 012, 292| 12.9|1, 769] 19. 4/2, 388) 13.7|1, 746] 16. 8|2, 113] 13.9|1, 962] 20. 9|2, 257 
0 aise Rl Ge aT Eee 6.2/3, 226] 5.5/3,512| 6. 1/3, 668} 6.9|3,290] 8.3/3, 486] 6.2/3, 093] 9.9/3, 929 
Garden ee Laas aes oo ae 3 020 e228 2,163) 32% = 8) O47 ee 2,688)... =. Byo08| eee ZU S19 | keene 4,700 

BE eee ots 8.612, Z11| 7.3/2,569| 9.5/2, 755)" 7.0|2,280|...._|.._.. 14. 0/2, 588] 13. 7/3, 900 
reeme Bes tab ae he 5.8/2, 491| 5.4/2,301) 5.1|1,921] 4.3/2,023] 6.0/2,481) 7.0|1,925} 8. 6/3, 037 
Average. 200.2) 200.22. 12) 912, 929] 11.5/2, 961] 13. 5]2,915] 12. 1]2,914]....-].....}--.--]--.-- 16. 2/3, 380 

Profit or loss (—) per acre: 
yOateH Basin eo 53. . $4.00 ; $3.06 $4. 89 $3. 28 $4. 08 $5. 98 $—1.05 
ontley see. 2 2 2.2: * 87 3.26 4.36 6. 28 3.63 7.75 1.47 
WVMUISEOR Sees ts aery. 9.71 11.92 10. 49 DE GO ae eee ay Ua 6.53 
WIGKIHSOWs=2 5) 2 8 2! 4.68 5.04 6. 21 De OD ean Perse) sees =| ee ee cretaraavene —2.92 
if (0 ie) GaAs eae ee ee 1.38 2.19 2.07 Dinh gars Altec rcy sts sore aioe cicero —3. 79 
Belle Fourche........... 1.09 — .94 1.10 — .d1 — .17 2.40 —1.20 
Scoutspiith 5. 3. S- 8. 06 7.34 7.88 9.43 7.10 7.46 9.64 
Worn intie:.s 3. ie .: 4.56 2:12 5.17 P coy eye Sa HERE eae ec io ee 1.38 
Tai) 1) es eae 5.09 1.21 5. 43 1.86 2.77 3.50 ool 
Ei shypeees oe ee ee 1.44 1.73 2.67 2.28: eal 2.69 — .54 
nigh Ctiyer ssa —1.45 —1.95 —1.02 —1.73 —1.45 — .34 —2.96 

cilot hy a ae ee Loe nO 2.14 Bi, Sa Rear RS ape 4.80 .92 
Amarillo 333-6284. — .19 — .73 —1.23 —1.34 — .82 .67 —2.85 


Three series of graphs (figs. 4, 5, and 6) are also presented. Figure 
4, prepared from a part of the data in Table XVII, shows in graphic 
form the average yields of grain in bushels per acre at each station for 
each of the five methods studied that have been under trial at all of 
the stations. The Judith Basin Field Station is not shown in this 
ficure for the reason that grain was neither produced nor expected at 
that station in this work. Garden City is also omitted because the 
grain there produced was insufficient to warrant husking. 

Figure 5 is a graphic presentation of the yields of stover as shown 
in Table XVIII. Like figure 4, it includes only the five methods that 
have been under trial at ali stations. 
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Figure 6, prepared from Table VIII, shows graphically the average 
relative profit or loss attending the use of each of the five methods at 
each of the stations. 

Table XVIII, illustrated in part in figure 4, shows that during the 
years covered by this work creditable average yields of grain have 
been obtained by all methods at Huntiey, Williston, Dickinson, 
Scottsbluff, North Platte, and Akron, and by one method at Belle 
Fourche and Dalhart. No grain has been produced either at the 
Judith Basin Field 
Station or at Garden 
City. 

Little difference is 
shown in the average 
yields of grain by the 
different cultural 
methods in use at 
Williston, Edgeley, 
Hays, and Amarillo. 
At Dickinson, Belle 
Fourche, and Dalhart 
the only method of 
preparation giving 
yields departing far 
from the others has 
been that of summer 
tillage. At Dickinson 
summer tillage has 
been responsible for 
a decrease in yields 
and at Belle Fourche 


and Dalhart for an 


Fig. 4.—Graphs showing the average yields of corn in bushels per increase. 
acre by different methods at eleven field stations in the Great : 
Plains area. The methods of tillage are indicated by Arabic Between the yields 
numerals at the top, as follows: 1, Fall plowing after corn; 2, fall following fat and 
plowing after small grain; 3, spring plowing after corn; 4, spring . i df 
plowing after small grain; 5, summer tillage. The field stations SPYING plowing little 
of Judith Basin and Garden City do not appear, because the corn general difference is 
grown at these stations produced no grain. 2 


BUSHELS PER ACRE. 


to be noted, except 
that at Huntley fall plowing has been better than spring plowing, and 
at Scottsbluff fall plowing after corn has been better and fall plowing 
after small grains poorer than spring plowing after either. At some 
stations more difference is to be noted as a result of crop sequence 
than as a result of difference in time of plowing. At Huntley corn 
has been better after small grain than after corn. At both North 
Platte and Akron corn after corn by both fall and sprmng plowing 
has been markedly better than corn after small grain. 


it al ey Ti ee, 


amount of stover or 


of rough feed-is con- 
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Figure 5 presents the average yields of fodder at each of the stations. 
The results by each of the five methods that have been under trial at 
all stations are shown separately. 

It appears that the yields reported from the Judith Basin Field 
Station and from Williston are abnormally high. While the yields 
have generally been good at these stations, it is doubtful if they have 
been as much higher than those at some of the other stations, as these 
figures indicate. It is probable that in the years showing excessively 
high yields the crop ots ace eae 
has not been well 5,,,[ ~emeasw 
dried at the time of 677 
weighing. 

A very striking fact 
brought out by this 
graphic showing is the 
uniformity in the 


(he baal fa ati? oe 
GARDEN CIT 


fodder produced by ali 
methods: at the sta- § 4000 
tions in Montana and 9 6000 


North Dakota. So 


far as the production 


__wuiisrow | 


cerned, there appears 
very little difference 
on which to base a 
choice. South of 
North Dakota there 
is a general agree- 
ment of heavier 
yields of stover or 
fodder after corn than 
after small grain, aire: 5.—Graphs showing the average yields of corn stover in pounds 
cept that at Seotts- per acre by different methods at thirteen field stations in the 
bluff th e yi el ds are Great Plains area. The methods of tillage are indicated by Arabic 


, numerals at the top, as follows: 1, Fall plowing after corn; 2, fall 
heavier after small plowing after small grain; 3, spring plowing after corn; 4, spring 


grain than aft er corn. plowing after small grain; 5, summer tillage. 

Smali differences in stover yields are to be noted between the results 
following spring and fall plowing. On the whole, the average yields 
by the two methods are almost the same. 

The most noticeable effect resulting from cultural practice is the 
very marked increase in the yield of stover resulting from growing 
corn on summer-tilled land at the more southern stations—Garden 
City, Dalhart, and Amarillo. Only small increases in yields have 
attended the use of this method at Scottsbluff, North Platte, and Hays. 
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Subsoiling has not markedly affected the yields, except that at 
Akron it has decreased them. 

Listing has materially increased the yields at Huntley and at 
Dalhart. At the other stations the effect has not been marked. 

The last half of Table X VIII, illustrated in part in figure 6, presents - 
the average _relative 
profits and losses at- | 
tending the growth 
of corn by different 
methods at each of 
thestations. Itshows 
corn to be relatively 
much less profitable 
at Belle Fourche, Gar- 
den City, Dalhart, 
and Amarillo than at 
the other stations. 
WILLISTON \ | ae Scottsbluff is the 
only station where 
summer tillage as a 
preparation for corn 


profitable method. 
At most of the sta- 
tions this method has 
been the least profit- 
able. Its use has re- 
sulted in actual loss 
at the stations of Ju- 
~dith Basin, Dickin- 
son, Edgeley, Belle 
- Fourche, Hays, Gar- 


den City, and Ama- 
Fic. 6.—Graphs showing the average profit or loss in dollars per acre rillo 
by different methods at thirteen field stations in the Great Plains : 
area. The methods of tillage are indicated by Arabic numerals at It is shown very 
the top, as follows: 1, Fall plowing after corn; 2, fall plowing after : 
small grain; 3, spring plowing after corn; 4, spring plowing after clearly In figur e 6 


small grain; 5, summer tillage. that greater profit has 
been realized from corn after corn than from corn after small grain 
at Akron and North Platte. At Huntley, corn after small grain has 
been more profitable. 
Listing has been tried at nine stations. Except at Scottsbluff and 
Akron, it has been the most profitable method under trial. As has 
been pointed out, the relative profitableness of this method has been 
largely due to its low cost. 


has proved the most -— 


EE EL lhl eee eee —~— 
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A careful reading of the data given in the table will show that corn 
as a erain or cash crop can not be profitably grown in large portions 
of the Great Plains. At only 5 of the 13 stations have the grain 
yields been sufficiently large to indicate a possibility of the crop 
being profitably produced for the grain only. At Huntley, Dickin- 
son, Scottsbluff, North Platte, and Akron enough grain was pro- 
duced by some methods to pay the cost of production and show 
small profits. Taken as a whole, however, the data show that, in 
order to realize the full profit, the corn should be considered as a feed 
crop. To pay the cost of production in many sections, it is neces- 
sary to utilize the roughage produced. 


CONCLUSIONS. 


(1) No one method of seed-bed preparation is essential to the pro- 
duction of corn in the Great Plains. 

(2) Differences in seed-bed preparation, other than summer till- 
age, have not produced wide differences in grain yields, except at 
Huntley, Mont. 

(3) Summer tillage has slightly increased the grain yield at all 
except three stations and has materially increased the fodder yields 
at the three southern stations. The increase in yields, however, has 
not been sufficient to make it the most profitable method at any 
station except Scottsbluff. 

(4) At some of the stations, especially at North Platte and Akron, 
crop sequence is more important than seed-bed preparation in the 
production of corn. 

(5) At 8 of the 13 stations corn as a grain crop has not been pro- 
duced at a profit by any method. 

(6) When a value of $4 per ton is assigned to the stover or fodder, 
corn has been profitably grown by some method at all but one of 
the stations. 

(7) The response to differences in culture and crop sequence is 
greater in the southern and central portion of the Great Plains than 
it is in the northern portion. 
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